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GRAPHITE VEIN DEPOSITS OF NEW HAMPSHIRE
D. Rumble and C. P. Chamberlain
Geophysical Laboratory, 2801 Upton Street, N.W..Washington, D.C., 20008
Department of Earth Sciences, Dartmouth College,
Hanover, New Hampshire 03755
INTRODUCTION
"Black lead (plumbago) is found in large quantities about the grand Monadnock in the township of Jaffrey"
(Belknap, 1792, p. 195). So wrote Jeremy Belknap in 1792 of the mountain that dominates the eastern horizon of
the 80th Annual NEIGC meeting in Keene, New Hampshire. It is not entirely surprising that the early settlers of
New England knew of the value of graphite and were able to recognize it in the field. The graphite mines at
Seathwaite in Borrowdale of the English Lake District were worked from the 1600's until the 1830’s yielding a
yearly net profit as high as $92,690 in 1803 (Postlethwaite, 1913). Such large profits would certainly have inspired
explorers and settlers to search diligently for the valuable mineral. That the Borrowdale deposits may have served as
an "exploration model" for graphite in New Hampshire is confirmed by J. D. Dana who explicitly compared the
Bristol, N. H. deposit to the one at Seathwaite (Dana, 1823).
C. T. Jackson reported in 1844 on a number of active workings throughout New Hampshire, "Black lead,
or graphite, is a mineral of considerable value to the people of the State, and its sale brings in a constant, though not
very great revenue, to those who are engaged in the business. The beds of plumbago are never large, and only
employ the farmers during those intervals in agricultural labor, when hands can be spared from other work" (Jackson,
1844, p. 188). Jackson's work remains an invaluable reference for locating ancient workings. Most of the deposits
that have been studied are mentioned by him and were pinpointed by reading town history books and interviewing
local residents. The history of the deposits is rich in anecdote. Perhaps the most fascinating is the speculation that
Henry David Thoreau, whose brief career as a pencil maker coincided with the apex of graphite mining in New
Hampshire, may have used graphite from one of the mines to fashion his hand-crafted pencils.
The graphite deposits of New Hampshire no longer have economic value. Their historical significance
scarcely deserves so much as a footnote in a textbook. For many years their very existence was forgotten. Today,
however, there is increasing interest in the deposits on the part of petrologists and geochemists. Recent research
shows that both metasedimentary and metaplutonic rocks of New Hampshire are pervaded by secondary graphite of
hydrothermal origin. The prevalence of direct mineralogical evidence of widespread hydrothermal activity throughout
the metamorphic belt suggests the important role flowing fluids may play in orogenesis: as a medium of advective
heat transfer; as an agent of mass transfer; and as a means of facilitating deformation through hydraulic fracture.
The deposits are an example of one of the dilemmas faced by economic geologists. That is, how is it possible to
mobilize, transport, and concentrate a mineral so insoluble and refractory as graphite.
The three largest vein deposits known in New Hampshire will be visited on the field trip: (1) Osgood; (2)
Franklin Pierce; and (3) M l Kearsarge (fig. 1). Below, we give a brief review of published work on general features
of the deposits. Following the review, unpublished data on detailed outcrop relations, petrology, and stable isotope
geochemistry of the three deposits will be presented
GENERAL FEATURES
Hydrothermal graphite occurs throughout Silurian and Devonian metasedimentary and metaplutonic rocks of
the Bronson Hill anticlinorium and the Merrimack Synclinorium (fig. 1). The metamorphic grade of host rocks
ranges from kyanite-staurolite at the Keene and Walpole vein deposits to sillimanite for many of the other
occurrences. The deposits at Bristol, Antrim, and Sodom Hill occur within granulite facies "hot spots" delineated
by concentric sillimanite-alkali feldspar and cordierite-sillimanite-alkali feldspar isograds (Chamberlain and Lyons,
1983).
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Figure 1. - Map of SW New Hampshire showing localities of hydrothermal graphite. Veins are indicated by crossed
picks. Field trip will visit localities 11, 7, and 5. Localities are 1 = Eliza Bk. shear zone, 2 = Baker River shear
zone, 3 = Bristol mine, 4 = Tewksbury Pond, 5 = M l Kearsarge mine, 6 = Sutton mine, 7 = Franklin Pierce mine,
8 = Sodom Hill mine, 9 = Antrim mine, 10 = Crotched Mtn. mine, 11 = Osgood mine, 12 = Nelson mine, 13 =
Marlboro mine, 14 = Mt. Monadnock mine, 15 = Walpole mine, 16 = Keene mine.
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The geologic age range of hydrothermal graphite lies within the limits of Early Devonian to pre-Jurassic
(Rumble, Duke, and Hoering, 1986). The deformed graphite-tourmaline intergrowths of Mt. Monadnock show that
some of the veins were emplaced prior to penetrative deformation of the post-Early Devonian Acadian Orogeny.
Many veins, however, retain beautiful textures of hydrothermal precipitation and are clearly post-deformation in age.
Veins at Franklin Pierce and Bristol probably formed under peak metamorphic conditions as their minerals and wall
rock alteration are compatible with prograde metamorphism. At Osgood and Mt. Kearsarge, however, wall rock
replacement was accompanied by retrogradation of high grade porphyroblasts. Age dating of zircon overgrowths in
the Bristol vein with the SHRIMP ion microprobe gives U-Pb ages of 409 m.y. (+10 m.y.) (P. K. Zeitler, 1988,
personal communication). Metamorphic monazite from wall rocks at Bristol has a conventional U-Pb age of 398
m.y. (± 10 m.y.) (B. Barriero, 1988, personal communication). The younger age limit on graphite mineralization
is established by two observations: (1) hydrothermal graphite in the Kinsman Quartz Monzonite appears to be
bleached out in contact aureoles of Conway Granite in Franconia Notch; and (2) graphite is sheared by a fault whose
illite-bearing gouge give a Jurassic K-Ar date (J.B. Lyons, 1983, personal communication)
Hydrothermal graphite occurs in two forms in New Hampshire, as cross-cutting veins visible in the field
and as microscopic spherulites and veinlets (Rumble, Duke, and Hoering, 1986). The veins have many features
indicating they were formed by precipitation from hydrothermal fluids in fractures. The contacts of graphite veins
crosscut bedding, schistosity, and pluton-wall rock contacts. Veins are found at intersections of faults and dikes,
along pluton-wall rock contacts and in shear zones. Wall rock alteration zones extend up to 10 cm from vein
contacts. The alteration consists of replacement of quartz, micas, and feldspar by graphite or graphite plus
tourmaline. Crustiform depositional structures, either concentric in nodules or parallel to vein walls, are found in
many deposits. Historical accounts suggest the veins may reach substantial size but never big enough to rival the
celebrated veins of Sri Lanka. A large piece of pure "plumbago" measuring 4 ft. x 4 ft x 6 f t was taken out of the
Nelson mine (now flooded) (Elliot, 1941). Jackson (1844, p. 188) reports veins up to 2 ft. thick at Antrim. We
have seen veins consisting of quartz and graphite at Bristol that may have extended as much as 20 m in length,
before excavation.
Microscopic spherulites, clumps, and veinlets of graphite are the most prevalent forms of hydrothermal
graphite in New Hampshire but usually do not exceed 1% (modal) of their host rock. Spherulites are disseminated
throughout the pre- to synmetamorphic plutons of the New Hampshire Plutonic series (fig. 1) (Duke and Rumble,
1986). In typical outcrops, spherulites are more abundant in rocks with chloritized botites and serecitized feldspars.
Zones of associated retrogradation and graphitization are planar arrays and probably represent healed fractures. Thin
sections show that spherulites are oriented in planar arrays, crosscutting feldspar phenocryst. The distribution of
secondary graphite given in fig. 1 reflects incomplete mapping in the southern part of the state rather than the true
abundance of spherulites.
The Eliza Brook and Baker River shear zones, in the Kinsman and Bethlehem subseries, respectively, have
halos of graphite spherulites (fig. 1). The shear zones trend NNE, truncate plutonic rocks, and are filled with a
recrystallized mylonite consisting of angular fragments of quartz and serecitized feldspar in a mesh of chlorite,
muscovite, and epidote The mylonites are transected by microscopic graphite or graphite-tourmaline veins.
An unexpected and difficult to recognize occurrence has been accidently observed at Tewksbury Pond (fig. 1)
along U. S. Rte 4, near Canaan, and near the Montcalm exit along Interstate 89 (courtesy of L. Baumgartner). In
both places an alteration zone, from 2 cm to 50 cm thick, enriched in hydrothermal graphite, is found in the wall
rock of quartz veins. Curiously enough, the quartz veins themselves have little or no graphite. We suspect that
such occurrences may be rather common but have, heretofore, gone unnoticed.
STABLE ISOTOPE GEOCHEMISTRY
Carbon isotope ratios of graphite from veins, spherulites, and wall rocks overlap in the rang of -28 to 9°/oo, d ^C p D B (fig-2). Two points should be emphasized in interpreting the data. The first is that both forms of
epigenetic graphite, the veins and the spherulites, are similar in d ^ C to syngenetic graphite from wall rocks. This
suggests that hydrothermal graphite shares sources of carbon in common with sedimentary carbon. The second point
is that the d ^ C values of all types of graphite-veins, spherulites, or syngenetic-are intermediate between the two
crustal reservoirs of biogenic carbonate minerals (0 °/oo) and reduced organic matter (-25 °/oo). Thus, the carbon
isotope data suggests hydrothermal graphite has been derived by mixing carbon from organic-rich pelites and calcsilicates of metasedimentary wall rocks (Rumble and Hoering, 1986).
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Figure 2 - Summary of d^C values of graphite from wall rocks, plutons, and veins.
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The oxygen isotope ratios of quartz from veins at the Bristol deposit range over the narrow interval of
+13.9 to 14.6 °/oo, d ^O sM O W The veins are surrounded by a halo about 2 Km in diameter throughout which
wall rock gneisses are depleted in ^ 0 relative to their equivalents located at greater distances. Quartz separated from
rocks inside the halo has d ^O sM O W values of +14.7 to 15.0 °/oo. Rocks outside the halo contain quartz with
values o f +15.0 to 16.2 °/oo (Chamberlain and Rumble, in press). The vein values are consistent with the
precipitation of quartz from fluids released by devolatilization reactions during metamorphism (Taylor, 1974).
ORIGIN OF HYDROTHERMAL GRAPHITE
A theory of origin of graphite veins has been proposed by Rumble and Hoering (1986) that is consistent
with field relations, petrology, stable isotope compositions, and phase equilibria. Carbon is mobilized by
metamorphism of common sedimentary rocks. Metamorphism of shales containing reduced organic matter at low
f0 2 releases aqueous fluids with CH4 > CO 2 and low d ^ C values. Metamorphism of argillaceous limestones
drives off aqueous fluids with CO2 > CH4 and high d ^ C values. Carbon is transported as CO 2 or CH4 in fluidfilled cracks that propagate through rocks by a mechanism of hydraulic fracture (Walther and Orville, 1982).
Graphite precipitation occurs when two aqueous fluids with different CO 2 /CH 4 ratios are mixed (Rumble, et al.,
1982). Intersection of propagating fractures with other fractures or with rocks undergoing devolatilization reactions
results in fluid mixing. Note that fluid mixing not only leads to graphite precipitation but also mixes carbon from
different sources resulting in graphite with intermediate d ^ C values.
Duke and Rumble (1986) proposed a theory of origin for spherulites in plutonic rocks that explains their
association with retrogradation of igneous minerals. The pre- and syn-metamorphic plutons are'infiltrated by
metamorphic, C-O-H fluids along fractures and shear zones. The fluids are at or near the graphite saturation
boundary. Hydration of primary biotite and feldspar, forming chlorite and sericite, causes dehydration of the fluids
leaving remaining fluids enriched in CO2 and CH4 . The compositions of residual fluids are driven across the
saturation boundary and graphite precipitation ensues.
OSGOOD VEIN DEPOSIT
The Osgood Mine in Nelson, N. H., is said to have furnished as much as 30 tons of plumbago in three
months of mining (Jackson, 1844, p. 118). The presently exposed workings are the largest known in New
Hampshire. Graphite ore occurs in a calc-silicate bearing, pelitic unit of the Silurian upper Rangeley Formation.
The host rock is sulfidic and poorly bedded, consequently it is difficult to observe structures on the outcrops. We
have had to rely on thin section study for much of our understanding of the deposit. Field trippers will, however, be
able to study the graphite ore, thanks to the efforts of L. Baumgartner and W. Carey in clearing out more than a
centuries' worth of debris.
The top of the graphite ore body shown in fig. 3 is an undulating surface, nearly planar, that strikes N-S
and dips 40-45° westward. The ore is truncated along its northern boundary by a fault that strikes N63° to 74°E and
dips 45°to 49°NW. The ore body is variable in thickness, averaging 10 cm. The ore consists of graphite and
ubiquitous but minor hercynite, with traces of ilmenite and pyrrhotite-chalcopyrite intergrowths.
Host rocks are rusty-weathered mica schists with calc-silicate nodules. The primary assemblage of pelites is
cordierite-andalusite-biotite-gamet quartz. Porphyroblasts of cordierite, andalusite, and garnet are partially or wholly
replaced by coarse sheaves of chlorite and radiating sprays of muscovite. Euhedral prisms of staurolite and needles of
sillimanite usually occur in the chlorite. There are rare, small, corroded porphyroblasts cleaved like kyanite. The
pelites also contain pyrrhotite, commonly more abundant than in the graphite ore, ilmenite, and flakes of micaceous
graphite. In less aluminous mica schists, the primary assemblage quartz-plagioclase-biotite-muscovite-gamet is
seen.
Calc-silicates occur as nodules, 20-40 cm in diameter, enclosed in mica schist. Primary assemblages of
calc-silicates include quartz-plagioclase with various combinations such as amphibole-sphene-carbonate, amphibolediopside-clinozoisite-sphene-carbonate, and amphibole-biotite-chlorite-tourmaline.
Graphite ore is always found to replace aluminous pelite. It has never been observed replacing calc-silicates
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Figure 3a - Tape and compass map of Osgood mine.
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Figure 3b - Tape and compass map of Osgood mine, East end.
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or mica schists that lack cordierite. The most massive ore consists of a schistose intergrowth of graphite flakes
embedded with hercynite swirling around and completely enveloping relict porphyroblasts of cordierite and andalusite.
Hercynite is evidently a key participant in the replacement reaction for it is not found outside ore zones.
Retrogradation of relict porphyroblasts is always present in the ore. The breakdown of cordierite, andalusite, and
biotite to more hydrous equivalents, however, occurs outside of ore zones, as well. It is not known why graphite
mineralization is restricted to aluminous pelites. Perhaps graphitization is localized by the propensity of cordierite
to undergo alteration. Perhaps there is a contrast in mechanical properties between aluminous pelites and other rock
types that lead to fracturing and access of ore fluids. In contrast to Franklin Pierce and M l Kearsarge, there are no
textures characteristic of mineral precipitation in open fractures.
Carbon isotope values of graphite ore range from -24.6 to -22.9 per mil (PDB) suggesting an affinity with
sedimentary reduced organic matter (fig. 4).
FRANKLIN PIERCE MINE
The mine was formerly owned by Franklin Pierce, 14th president of the United States (Hitchcock, 1878, p.
91). It was at one time the most profitable "plumbago" mine in the state, selling 20 tons of the mineral annually at
a price of from 3 to 5 cents per pound (Jackson, 1844, p. 188). Eyewitness accounts dating from a time when the
excavation was free of debris claim one of the graphite veins was as much as 14 inches thick (Nelson, 1957, p. 235).
We have observed veins in broken blocks with a minimum thickness of 6 inches. Veins may be found in place
where the fault intersects the aplite dike, in the widest part of the excavation (fig. 5).
The schists are part of a Xenolith enclosed in an arm of the Mt. Cardigan pluton that extends SSW from the
summit of Mt. Sunapee (Claude Dean's thesis) (fig. 1). The primary assemblage of the schists is biotite-sillimanitemuscovite-quartz-gamet-ilmenite-graphite with minor amounts of retrograde chlorite. Sulfide minerals are absent, in
striking contrast to Osgood. Wall rock graphite is present as flakes that imitate the micaceous habits of muscovite
and biotite.
Graphite ore occurs in veins, 1/4 to 6 inches thick, that crosscut bedding, schistosity, and an aplite dike.
Vein minerals show textures that may indicate precipitation from fluids in open fractures. There are botryoidal,
concentric intergrowths of graphite and quartz. One vein has bladed crystals of graphite, 3-4 mm long, projecting
perpendicular from the wall of the vein into its center (fig. 6 , left). Minerals co-precipitated with graphite in the
veins are compatible with wall rock mineral assemblages. Two veins show euhedral sillimanite partly replaced by
muscovite in a matrix of coarse, randomly oriented- graphic flakes.
Examples of wall rock alteration and replacement are well developed at Franklin Pierce. In one specimen
from a block, there is a replacement zone of graphite-sillimanite-ilmenite-quartz schist,
1 cm thick, separating massive, randomly oriented vein graphite from typical biotite-sillimanite schist. Schistosity
in the replacement zone is continuous with schistosity in unaltered schist but is truncated by vein graphite. Another
block shows a small vein, only 2 cm thick, surrounded by a wall rock replacement zone at least 6 cm thick (fig. 6 ,
right). Fragments of relict wall rock minerals such as biotite, garnet, sillimanite, and muscovite, are completely
enveloped by graphite and tourmaline in the replacement zone. The 1 cm tourmaline crystals are penetrated by
graphite-filled cracks and contain inclusions of wall rock minerals. Note that wall rock alteration is not accompanied
by substantial retrogradation of primary minerals as it is at Osgood. Primary minerals simply dissolve away.
Carbon isotope values of Franklin Pierce graphite are among the most enriched in
that have been
measured (fig. 4). The d ^ C values, moreover, occupy a much wider range, from -16 to -9 °/oo, then any other
deposit Clues to an explanation for such an extreme case of carbon isotope disequilibrium may be found in fig. 6 a
& b. In both of the specimens illustrated, different textural varieties of graphite have contrasting ^ C /^ ^ C ratios.
Different d ^ C values are obtained from graphite formed at different times during mineralization. The isotopic
composition of fluids that filled the fracture transecting the aplite dike with graphite evidently evolved continuously
with time. Isotopic compositions may have changed in response to mixing different proportions of fluids from
pelites and calc-silicates, to variations in CO 2 /CH 4 ratios in vein fluids, or to changes in temperature. The sharp
break in isotopic composition seen in fig. 6 b, probably arose because the botryoidal graphite vein filing was
deposited at a later time than graphite in the wall rock replacement zone, perhaps in a separate episode of
mineralization.
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Figure 4 - Carbon isotope values of vein deposits. Number in parenthesis gives number of analyses
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Figure 5 - Tape and compass map of Franklin Pierce Mine. Elevations of NW and SE walls of trench are shown.
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Figure 6 a (left) and 6 b (right) - Sketches of cut slabs of specimens from Franklin Pierce with d 1JC values.
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MT. KEARSARGE MINE
The Mt. Kearsage mine was worked and abandoned prior to publication of the Salisbury town history in
1890. Despite the obscurity of its history, the deposit is among the most fascinating to visit for study. Graphite
veins and nodules can be found in place. Their geological relationships are well-exposed.
Graphite veins and nodules appear in an aplitic phase of the Spaulding Subseries (fig. 1) near its contact
with the Lower Devonian Littleton Formation (fig. 7). Xenoliths of mica schist are present in the margin of the
pluton. Unaltered samples of the Spaulding consist of perthitic alkali feldspar, quartz, plagioclase, biotite, garnet,
muscovite, and ilmenite. The primary assemblage in Littleton schists is quartz-plagioclase-muscovite-biotiteprismatic sillimanite-garnet-ilmenite-micaceous graphite-rutile. An alteration zone extends 10-20 m. on either side
of the contact. Within the zone primary silicate minerals of both the pluton and its wall rocks are converted to
chlorite and sericite and the rocks are graphitized.
The vein labeled "BGV" botryoidal graphite vein, on fig. 7, has spectacular hydrothermal textures. The
vein is an example of hydrothermal brecciation, a process often observed in epigenetic veins. An early generation of
randomly oriented, mm-size graphite flakes was broken into fragments of about 1/2 cm in size during hydraulic
fracturing. As the graphite "clasts" were tumbled in fresh aliquots of hydrothermal fluids, layer upon layer of finergrained graphite was deposited concentrically around them. Quartz, muscovite, and chlorite were co-precipitated
with graphite at this time. Some samples show xenocrysts of garnet from wall rocks that also were enveloped by
graphite. Following this turbulent stage of deposition, there was a final, minor phase of fracturing during which
graphite and ilmenite veins 1 mm thick crosscut the botryoidae. The resulting texture is distinctive in hand
specimen: one can see 1/2 cm graphite balls and pop them out of the vein with a knife blade.
The wall rock of BGV is intensely altered. It resembles the plutonic Spaulding more closely than rocks of
the Littleton Formation. In view of the variety of hydrothermal events recorded in BGV, it is not surprising that its
wall rocks should display superimposed alteration textures. The most obvious alteration is chloritization and
sericitization of primary biotite, garnet, and feldspar. But, there are also puzzling occurrences of staurolite and
sillimanite adjacent to the vein. Perhaps the aluminous minerals resulted from an early episode of wall rock
alteration analogous to that at Franklin Pierce. Or, perhaps the border of the pluton was contaminated by wall rocks.
Graphitization of wall rocks at BGV is of special interest because it sheds light on the origin of spherulitic
graphite, mentioned above as pervasively distributed in pre- and syn-metamorphic plutonic rocks. Both plutonic
rocks and the schist Xenoliths at BGV contain spherulites, 5-10 mm in diameter, that show a "maltese cross"
extinction pattern under crossed nicols. Spherulites are not seen in these rock types outside the alteration zone along
the pluton-mica schist contact. The similarity of these spherulites to those found in the M l Cardigan and Mt.
Kinsman plutons reinforces the interpretation ascribing the latter occurrences to a hydrothermal origin.
v

Another equally remarkable hydrothermal texture can be found at the locality labeled "NG", nodular graphite
(fig. 7). Here nodules of graphite have textures indicating replacement of the Spaulding. The remains of a nodule 30
cm in diameter are still exposed but most of them are a few cm in size (fig. 8 ). The nodules display spectacular
clusters of mm-long graphite crystals radiating from a common center (see cover photo of Geology, June, 1986).
These "sunbursts" of graphite crosscut primary minerals of the plutonic rocks. A less common texture has
microscopic concentric layers of alternating, very fine-grained graphite and silicates. The microstructures resemble a
reaction front of solution followed by precipitation propagating through the aplite, rather like Liesegang rings.
Polished sections of larger nodules found in the dump suggest that they were formed by continued growth and
coalescence of radiating clusters and concentric layers of graphite. The nodules, however, were not disrupted by
hydraulic fracturing as at BGV. The Spaulding hosting the nodules has serecitized feldspar and chloritized biotite but
alteration is less intense than at BGV. There is no staurolite or sillimanite in the wall rock of the nodules.
Graphite mineralization was not limited to the pluton as is suggested by currently known outcrops. A
search of blocks in the dump revealed a graphite vein with hydrothermal textures crosscutting mica schist with
prismatic sillimanite.
Carbon isotope values at Mt. Kearsarge overlap the lower range of those measured at Franklin Pierce and are
higher by 6 %x> than those at Osgood (fig. 4). The variation in d ^ C between adjacent nodules at NG is as much as
2 °/oo over distances of a few cm (fig. 8 ). The explanation of localized carbon isotope heterogeneity at Mt.
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Figure 8 - Sketches of cut slabs of specimens from Mt. Kearsarge mine with d^C values.

Mt. Kearsarge

Kearsarge is much the same as for Franklin Pierce. Textures give evidence of successive episodes of graphite
mineralization. The isotopic composition of graphite precipitated from fluids is controlled by the bulk d ^ C of the
fluid, by its CO 2 /CH4 ratio and by temperature. Changes in either or all of these factors could have led to
differences in d ^ C from one generation of graphite to the next
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ROAD LOG
Assembly point: Keene State College Commons Parking: 8 am, Saturday, Oct. 15: Quandrangles: Osgood Mine
- Mt. Monadnock 15’; Franklin Pierce Mine - Sunapee 15'; M l Kearsarge Mine - ML Kearsarge 15'
1. Proceed northward on N. H. Rte 9 (direction towards Concord) for about 9 miles and turn right (East) on
a paved road with a signpost marked "Nelson". You will know if you have gone too far if you reach Munsonville
on Granite Lake. The correct turn off Rte 9 is 1-1/2 miles south of Granite Lake. Proceed East on paved road 2
miles to Nelson Village. We will pause to wait for stragglers in the center of the village, beside the Green.
2. Go straight to the East on gravel road from the Nelson Village Green. Do not continue to the right,
downhill on the paved road. Proceed EasL passing town bam, then curve Northeast on gravel road. Park cars along
the road 1-1/2 miles from the Green. Osgood Mine is a few hundred yards to SE, at the end of an overgrown haulage
road. The mine is located on the lower, western slope of Osgood Hill (N. central 9th of Monadnock 15’ quadrangle.
3. The Osgood Mine has many unstable rubble blocks. It is also thickly overgrown.

4.
Return to N. H. Rte 9 via Nelson Village. Turn right on Rte 9, Proceed about 8 miles NE on Rte 9,
passing through village of South Stoddard. Turn left on N. H. Rte 123. Proceed NW on Rte 123 through villages
of Mill Village and Stoddard to N. H. Rte 10 (about 8 miles). Turn right on N. H. Rte 10. Drive N. on N. H. Rte
10 for about 15 miles to intersection of Rte 10 with N. H. Rte 31. Turn hard right (acute angle) on to N. H. Rte
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31. Drive S. on Rte 31 for 1.6 miles to "Mountain Road". Turn left on Mountain Road. We will wait for
stragglers at this turn. Proceed NE on Mountain Road for about 1 mile and park. Walk down steep hill, cross bridge
over brook, go past stone foundation, and turn right at sign that says "Pillsbury State Park, Washington". Then
after 100 ft., turn right at yellow tape flags onto lumber trail. The woods have been recently logged over so the old,
orange-blazed trail has been tom up. A route to the Franklin Pierce Mine was flagged with yellow tape in 1987. If
there has been no additional logging and if the flags are still in place we will have no trouble finding the mine.
Please do not charge off into the woods without checking with the field trip leaders. The Franklin Pierce mine is a
long, narrow trench.
The floor of the trench at the far, SW end of
the trench rises rather steeply. The rubble here is unstable.
trippers.
5.
Return to intersection of N. H. Rte 31 and Rte 10 (turn right, to N., on Rte 31). Continue N. on Rte
31 for 3/4 mile to Goshen Village. Turn right on Rand Pond Road. Drive NE about 5 miles, past Rand Pond, to
N. H. Rte 103. Turn right on N. H. Rte 103, towards Mt. Sunapee State Park. Drive E. on Rte 103 for 18.5 miles
to village of Warner. We will wait for stragglers along Rte 103 in Warner.
6 . Proceed N. from Warner on Tucker Pond Road (beginning is paved but turns to gravel.) Drive about 6

miles, around Tucker Pond, to Smith’s Comers. Turn left at Smith's comers Proceed 1-1/4 miles N. of Smith's
comers to Scribners Comers. Turn left at Scribners comers and drive WSW on old road. The road is no longer
maintained and bridges may have washed out. We will drive as far as we can and then walk to Mt. Kearsarge mine.

7. The Mt. Kearsarge mine is on the E. slope of M l Kearsarge.
plenty to see above ground.

in the adit: there is

8 . Return to Keene via Warner, Rte 103, Rand Pond Road, and Rte 10. An alternate return route is to take

Interstate 89 South from Warner to Rte 9. Then follow Rte 9 all the way to Keene.
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